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S1 1 Execute fault simulation 



] Original circuit in Fig. 1 | 



List undetected faults 



S3 







Oetermlne test conditions for 
testing undetected faults 



84 



Search for a state most likely to 
meet test conditions during 
simulation 



85 



Replace registers not meeting input 
-side conditions with scan registers 
and replace output>side registers 
with scan registers 



86 



Change pattern by adding scan 
operation into operation meeting 
test conditions 



End producing circuit 
testability pattern 



Undetected fault, signal line 
16SA1 (stuck at -1") 



Test conditions for testing signal line 16 stuck at "1", 


i Register No. 


I Value 


1 1 


2 0 


3 1 


4 1 


Read 


10 0 




Simulation result 




I Register No. 




Time 




10000000001111111 




11234567890123456 




111000111111110000 




2 10100010000010000 




3 10010001000010000 




41000 1 000100010000 




Most likely to meet test conditions in the following 




1 1 ^ Met state at time point 12: 




2 1 Not met 




3 1 Met 




4 1 Met 





Replace register 2 not meeting input-side conditions 
with scan register, and output-side register 10 with scan 
register 



Circuit in which registers are replaced with scan register in Fig. 2 



Change pattern: 

Test pattern in SI up to time point 12 

Set register 2 to 0 by scan operation from time point 13 



I Register No. 
Time 

00 00000001 
1234567890 



Scan operation 

111111 
12 3 4 5 6 



100011111111^1 
010001000001-*0 
001000100001-*! 
0 0 0 1 0 0 0 1 0 0 0 1 -^1 



F I G. 7 



C 



Start 



S11[ 
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S13 



Execute fault simulation 



List undetected faults 



Original circuit in Fig. 1 



Undetected fault, signal line 
16SA1 (stuck at "r) 



S14 



S15 



S16 



Determine test conditions for 
testing undetected faults 






Search for a state most likely to 
meet test conditions during 
simulation 






Replace registers not meeting input- 
side conditions with registers with 
set or reset function, and replace 
output-side registers with scan 
registers 






Change pattern by adding scan 
operation into operation meeting 
test conditions 







End producing circuit 
testability pattern 



Test conditions for testing signal line 16 stuck at "1", 
I Register No. 
I Value 

1 1 

2 0 

3 1 

4 1 
Read 

10 0 



Simulation result 
I Register No. 
Time 

0 0 0 0 0 

1 2 3 4 5 



0 0 
6 7 



0 0 1 
8 9 0 



1000111111110000 
0100010000010000 
0010001000010000 
000 1000100010000 



Most likely to meet test conditions in the following 

1 1 *- Met state at time point 12: 

2 1 ^ Not met 

3 1 Met 

4 1 ^ Met 



Replace register 2 not meeting input-side conditions with 
register with reset function, and output-side register 10 with 
scan register. Though only one in this case, registers with 
reset function, registers with set function and registers in 
scan chain may be plural in number 



Circuit in which registers are replaced by register 
with set/reset function and scan register in Fig. 6 



Change pattern: 

Test pattern in S1 1 up to time point 12 
Set register 2 to 0 by reset operation at time point 13. 
Observe result by scan operation. 
I Register No. 
Time 

000000000111 
123456789012 



Reset operation 
Scan operation 
1111 
3 4 5 6 



100011111111^1 
010001000001-^0 
001000100001-*1 
000100 0. 10001-^1 



FIG. 10 
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Start 







Replace registers uncontrollable or 
unobservable directly by program or 
from temiinal with scan registers, and 
connect scan register In scan chain 






1 List faults involved 






Determine test conditions for testing 
faults involved 






Set registers controllable or observable 
directly by program or from terminal by 
program or from tenninal, respectively. 



Set value by scan chain for registers 
uncontrollable or unobservable directly 
by program or from terminal 



Observe result by scan chain for 
registers uncontrollable or unobservable 
directly by program or from terminal 



I 



Obsen^e result by program or from 
terminal for registers controllable or 
observable directly by program or from 
terminal, respectively 

I iz: 



I Original circuit in Fig. 1 



I Circuit with register replaced by scan register in Fig. 9 



Fault involved: signal line 16 
SA1 (stuck at "1") 



Test that signal line 16 is 
stuck at "r. 
Test conditions 
I Register No. 
I Value 



1 

0 
1 
1 



Read 
10 0 



Set register 1 to 1 by program 



Set registers 2, 3, 4 to 0, 1 , 1 by scan 
chain 



Observe result by scan chain for register 
10 



Observe result by program for register 8 
(though not inherently required in 
this case) 



End producing circuit 
testability pattem 



FIG. 12 
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